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Examiner's Amendment/Reasons for Allowance 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Examiner's Amendment is set forth as follows: 

1 . (Currently Amended) An information processor of construction machinery, 
comprising: 

detecting means for detecting a multiplicity of combinations of n parameter values, where 
n is a natural number, for each of a plurality of operation modes in which an object functions, 
which values vary with operation of the construction machinery; and 

Self-Organizing Map creating means for calculating n values by transforming the n 
parameter values into its derivative, including variation rates of the n parameter values, which 
have been detected with respect to time and that indicate a variation in a momentary state the 
momentary state of the object, and creating a Self-Organizing Map by using detection data, 
obtained on the basis of the multiple combinations of both n parameter values and n parameter 
parameter values detected by said detecting means, as learning data; 

wherein said Self-Organizing Map creating means creates a plurality of the Self- 
Organizing Maps, serving as individual separation models and corresponding one to each of the 
plurality of operation modeSi 

wherein the operation modes are representative of the operation of the construction 
machinery. 
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wherein said detecting means includes one or more sensors, and 
wherein the Self-Organizing Maps control the operation of the construction machinery 
for each of the construction machinery's operation modes. 

2. (Canceled) 

3. (Previously Presented) An information processor according to claim 1, wherein 
said detecting means detects the multiple combinations of n parameter values; and 
said Self-Organizing Map creating means initially arranges a predetermined number of 

neurons at random in a 2n-dimensional space, carries out training regarding a point of the 
detection data in the 2n-dimensional space as a learning data point, creates a Self-Organizing 
Map candidate regarding a neuron having a minimum distance to the learning data point as a 
winning neuron, and selects, from two or more of the Self-Organizing Map candidates obtained 
by carrying out the creating of a Self-Organizing Map candidate a number of times, a Self- 
Organizing Map candidate which has a characteristic closest to that of the learning data as the 
Self-Organizing Map. 

4. (Original) An information processor according to claim 3, said Self-Organizing Map 
creating means calculates an average f distances of the winning neurons to the points in the 
learning data and a standard deviation of the distances of the winning neurons to the points in the 
learning data for each of the Self-Organizing Map candidates, and selects a Self-Organizing Map 
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candidate the average and the standard deviation of which are both minimum as the Self- 
Organizing Map. 

5. (Original) An information processor according to claim 4, wherein, if there is no Self- 
Organizing Map candidate the average and the standard deviation of which are both minimum, 
said Self-Organizing Map creating means selects a Self-Organizing Map candidate the average 
of which is minimum as the Self-Organizing Map. 

6. (Previously Presented) An information processor according to claim 3, wherein said 
Self-Organizing Map creating means deletes a neuron which has never become a winning neuron 
among neurons in the Self-Organizing Map that has been selected. 

7. (Previously Presented) A state judging unit forjudging a state of an object, comprising: 
a storage unit for storing individual separation models in the form of the plural of the 
Self-Organizing Maps, created one for each of the plurality of operation modes by an 
information processor defined in claim 1 ; 

said detecting means; and 

judging means forjudging which operation mode an operation of the object corresponds 
to based on a relative distance between a detection data point in 2n dimension corresponding to 
detection data obtained by said detecting means in real time and a winning neuron in each of said 
plural Self-Organizing Maps. 
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8. (Original) A state judging unit according to claim 7, wherein said detecting means 
calculates the relative distance by dividing the distance between the detection data point obtained 
by said detecting means in real time and the winning neuron in each said Self-Organizing Map 
by the average of distances of the wining neurons in the Self-Organizing Map to the learning 
data point used in the process of creating each said Self-Organizing Map in the information 
processor. 

9. (Previously Presented) A state judging unit according to claim 7, wherein said judging 
means judges that, if the relative distance of one of said plural Self-Organizing Maps is equal to 
or smaller than a predetermined threshold value, the detection data point conform with the one 
Self-Organizing Map, and that, if the relative distance of said Self-Organizing Map is larger than 
the threshold value, the detection data point does not conform with said one Self-Organizing 
Map. 

10. (Previously Presented) A diagnostic unit, including a state judging unit defined in 
claim 7, for diagnosing the object, wherein the object is a machine including a construction 
machine, and the plural operation modes represent a particular operation performed by said 
machine. 

1 1 . (Currently Amended) An information processing method of construction machinery, 
comprising: 
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detecting a multiplicity of combinations of n parameter values, where n is a natural 
number, for each of a plurality of operation modes in which an object functions, which values 
vary with operation of the construction machinery; 

calculating n values by transforming the n parameter values into its derivative, including 
variation rate variation rates of the n parameter values, which have been detected with respect to 
time and that indicate a variation in a momentary state the momentary state of the object; and 

creating a Self-Organizing Map by using detection data, obtained on the basis of the 
multiple combinations of n parameter values detected in said step of detecting and n values 
calculated in said calculating step, as learning data, 

wherein, in said step of Sclf-Organizing-Map creating, a plurality of the Self-Organizing 
Maps, serving as individual separation models, are created one for each of the plurality of 
operation modeSi 

wherein the operation modes are representative of the operation of the construction 
machinery, 

wherein, in said step of detecting, the multiple combinations of n parameter values are 
detected by one or more sensors, and 

wherein the Self-Organizing Maps control the operation of the construction machinery 
for each of the construction machinery's operation modes. 



12. (Canceled) 
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13. (Previously Presented) An information processing method according to claim 11, 
wherein: 

the multiple combinations of n parameter values are detected in said step of detecting; 

and 

said step of Self-Organizing-Map includes, 

creating a Self-Organizing Map candidate by initially arranging a predetermined number 
of neurons at random in a 2n-dimensional space, carrying out training regarding a point of the 
detection data in the 2n-dimensional space as a learning data point and creating a Self- 
Organizing Map candidate regarding a neuron having a minimum distance to the learning data 
point as a winning neuron, and 

selecting, from two or more Self-Organizing Map candidates created by carrying out said 
step of creating a Self-Organizing Map candidate a number of times, a Self-Organizing Map 
candidate which has a characteristic closest to that of the learning data as the Self-Organizing 
Map. 

14. (Original) An information processing method according to claim 13, wherein said 
step of Self-Organizing-Map creating further includes a sub-step of, after said sub-step of 
selecting a Self-Organizing Map, deleting an idling neuron which has never become a winning 
neuron among neurons in the Self-Organizing Map that has been selected. 

15. (Previously Presented) An information processing method according to claim 1 1 
wherein: 



Application/Control Number: 10/560,585 Page 8 

Art Unit: 2129 

when a Self-Organizing Map for a new operation mode of the object other than the plural 
operation modes is added, 

the n parameter values are detected by said step of detecting while the object is 
functioning in the new operation mode by said step of detecting, and 

a Self-Organizing Map for the new operation mode is created regarding detection data 
based on a multiplicity of combinations of the parameter values that have been detected as 
learning data by said step of Self-Organizing-Map creating. 

16. (Previously Presented) A state judging method forjudging which operation mode an 
operation of the object corresponds to using a plurality of Self-Organizing Maps, serving as 
individual separation models and created one for each of a plurality of operation modes by an 
information processing method according to claim 11, comprising: 

detecting the n parameter values that vary with operation; and 
judging which operation mode an operation of the object corresponds to based on a 
relative distance between a detection data point in a 2n-dimensional space corresponding to 
detection data obtained in real time in said step of detecting and a winning neuron in each of the 
plural Self-Organizing Maps. 

17. (Currently Amended) A state judging method according to claim 16, further 
comprising: 

between said step of detecting and said step of judging, calculating n time-difference 
values by processing the n parameter values detected in said step of detecting, 
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the operation mode of the object is judged based on 2n-dimensional data including the n 
parameter values, which have been detected and which indicate the momentary state a 
momentary state of the object, and the n time-difference values, which have been processing the 
n parameter values detected in said step of detecting and which indicate the variation a variation 
in the momentary state of the object, in said step of judging. 

18. (Previously Presented) A state judging method according to claim 17, wherein, said 
step of judging comprises, 

obtaining the relative distance by dividing the distance between the detection data point 
obtained in real time in said step of detecting and the winning neuron in the Self-Organizing Map 
by the average of distances of the wining neurons in each said Self-Organizing Map to the 
learning data point used in the process of creating the Self-Organizing Map carried out by the 
information processor, 

if the relative distance of each said the plural Self-Organizing Maps is equal to or smaller 
than a predetermined threshold value, 

judging the detection data point to conform with the last-named Self-Organizing Map, 

and 

if the relative distance of each said Self-Organizing Map is larger than the threshold 

value, 

judging the detection data point not to conform with said one Self-Organizing Map. 



Application/Control Number: 10/560,585 Page 10 

Art Unit: 2129 

19. (Previously Presented) A diagnosing method, including a state judging method 
defined in claim 16, for diagnosing the object wherein the object is a machine including a 
construction machine, and the plural operation modes represent a particular operation performed 
by said machine. 

20. (Original) A diagnosing method according to claim 19, wherein, if there is no Self- 
Organizing Map conforming, the particular operation is judged to be an unknown mode or an 
abnormal mode in said step of judging. 

21. (Currently Amended) An information processor according to claim 1, wherein if the 

parameter values are represented by d(k), the N values are represented by Ad(k) = -^-d(k) i 

where, k represents current time, and d(k) represents the momentary state of the 
construction machinery. 

22. (Currently Amended) An information processor according to claim 11, wherein if the 

N parameter values are represented by d(k), the N values are represented by Ad(k) = —d(k)^ 

dt 

where, k represents current time, and d(k) represents the momentary state of the 
construction machinery. 
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Authorization for this examiner's amendment was given in a telephone interview with 
Maki Hatsumi on 8/4/08. 

Claims 1, 3-1 1 and 13-22 are allowed. 

The following is an examiner's statement of reasons for allowance: claims 1,3-11 and 13- 
22 are considered allowable since when reading the claims in light of the specification, as per 
MPEP § 21 1 1.01, none of the references of record alone or in combination disclose or suggest 
the combination of limitations specified in the independent claims. 

None of the references of record alone or in combination disclose or suggest the combination of 
limitations of detecting means for detecting a multiplicity of combinations of n parameter values, 
where n is a natural number, for each of a plurality of operation modes in which an object 
functions, which values vary with operation of the construction machinery (as supported at 
0016, 0032, and 0081), Self-Organizing Map creating means for calculating n values by 
transforming the n parameter values into its derivative, including variation rates of the n 
parameter values, which have been detected with respect to time and that indicate a variation in a 
momentary state of the object (as supported at ^ 0037 and 0047), creating a Self-Organizing Map 
by using detection data, obtained on the basis of the multiple combinations of both n values and 
n parameter values detected by said detecting means, as learning data (as supported at ]f 01 14), 
wherein said Self-Organizing Map creating means creates a plurality of the Self- Organizing 
Maps, serving as individual separation models and corresponding one to each of the plurality of 
operation modes (as supported at ]f 0016, 0018 and 0034), wherein the operation modes are 
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representative of the operation of the construction machinery (as supported at ]f 0032 and 0157), 
wherein said detecting means includes one or more sensors (as supported at ]f 0082), and 
wherein the Self-Organizing Maps control the operation of the construction machinery for each 
of the construction machinery's operation modes, as specified in independent claims 1 and 1 1 

Regarding 35 USC 101, the examiner takes the position that the applicant's claimed 
invention is statutory due to the fact that it transforms the underlying detected parameter values 
representing values sensed from construction machinery into the "useful, concrete and tangible 
result" of Self-Organizing Maps which control the operation of the construction machinery for 
each of the construction machinery's operation modes. The examiner additionally takes the 
position that the high level computations, and/or method steps are performed by a computer and 
that the medium is a tangible computer memory (as supported at 1 0156, and embodied in FIG. 1 
and FIG. 9). 

The examiner has found that Delgado (Control of Nonlinear System Using a Self- 
Organising Neural Network, referred to as Delgado) in combination with Otte (USPN 6,314,413, 
referred to as Otte) is the closest prior art of record, teaching (or suggesting) a Self Organizing 
Map) for controlling the operation of a physical plant. However, the examiner has found that the 
applicant's claimed invention is distinct from the invention of Delgado in combination with Otte 
due to the fact that it would have been obvious to one of ordinary skill in the art that a controlling 
a plant and controlling construction machinery are patentably distinct teachings. Additionally, 
the prior art fails to teach (or suggest) Self-Organizing Maps controlling the operation of 
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construction machinery for each of the construction machinery's operation modes along with the 
other limitation specified in independent claims 1 and 1 1 . 

Shakespeare et al. (USPubN 2002/001 1319, referred to as Shakespeare), is the closest 
prior art of record, teaching (or suggesting) a method and apparatus for controlling the 
manufacture of paper. However, the examiner has found that the applicant's claimed invention 
is distinct from the invention of Shakespeare due to the fact that Shakespeare alone or in 
combination with related prior art fails to teach (or suggest) 1) the synthesizing of one or more 
process conditions or product properties, 2) the use of neural networks the are comprised of a 
plurality of sub-networks, 3) training a neural network using historical and synthesized process 
condition data, or 4) the removing and/or replacing of unusable or invalid data with valid data or 
putting the data into a more usable format in combination with the other limitation specified in 
the independent claims. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Adrian L. Kennedy whose telephone number is (571) 270-1505. The 
examiner can normally be reached on Mon -Fri 8:30am-5pm. If attempts to reach the examiner 
by telephone are unsuccessful, the examiner's supervisor, David Vincent can be reached on (571) 
272-3080. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



/ALK/ /David R Vincent/ 

Supervisory Patent Examiner, 
Art Unit 2129 



/Joseph P. Hirl/ 

Primary Examiner, Art Unit 2129 



